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(54) OSCILLATING CIRCUIT AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To satisfy easily the phase 
condition of a feedback loop at a desired oscillating 
frequency. 

SOLUTION: In an oscillating circuit 30, there are 
provided a differential amplifier 31 having a plurality of 
output terminals the phases of those signals are 
different from each other; an SAW resonator 32; and a 
phase shifting circuit 35. A positive-feedback oscillating 
loop is formed out of the differential amplifier 31; the 
SAW resonator 32; and the phase shifting circuit 35. 
Further, the oscillating circuit 30 has a switching circuit |f! 
34 for so selecting one of the output terminals of the 
differential amplifier 31 that the positive-feedback loop 
is constituted. The switching circuit 34 so selects one of 
a plurality of signals SQ1, SQ2 as to output it to the 
phase shifting circuit 35. The phase shifting circuit 35 so 
shifts the phase of its input signal by a predetermined 
quantity as to output to the SAW resonator 32 the signal 
having the shifted phase. 
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CLAIMS 



[Claim(s)l 

[Claim l] An oscillator circuit characterized by providing the following Differential amplifier which has 
two or more output terminals from which a phase of an output signal differs mutually A piezo resonator A 
phase -shifting circuit which only the specified quantity shifts a phase of an input signal and is outputted 
as an output signal The signal selection section which chooses any one of the output terminals of said 
differential amplifier in order to be the oscillator circuit which formed a positive feedback oscillation loop 
by preparation, said differential amplifier, said piezo resonator, and said phase -shifting circuit and to 
make said positive feedback oscillation loop constitute using either of the output terminals of said 
differential amplifier 

[Claim 2] An oscillator circuit characterized by providing the following Differential amplifier which has 
two or more output terminals from which a phase of an output signal differs mutually A piezo-electric 
filter A phase shifting circuit which only the specified quantity shifts a phase of an input signal and is 
outputted as an output signal The signal selection section which chooses any one of the output terminals 
of said differential amplifier in order to be the oscillator circuit which formed a positive feedback 
oscillation loop by preparation, said difEerential amplifier, said piezo electric filter, and said 
phase -shifting circuit and to make said positive feedback oscillation loop constitute using either of the 
output terminals of said differential amplifier 

[Claim 3] It is the oscillator circuit characterized by having differential amplifier with which an ECL line 
receiver was used for said differential amplifier in an oscillator circuit according to claim 1 or 2. 
[Claim 4] It is the oscillator circuit which said differential amplifier has an inversed input terminal and a 
non inversed input terminal in an oscillator circuit according to claim 1 to 3, and said inversed input 
terminal and said non-inversed input terminal are connected through an impedance circuit, and bias 
voltage is impressed to either among said inversed input terminal and said non inversed input terminal, 
and is characterized by another side functioning as an input edge of said positive feedback oscillation loop. 
[Claim 5] It is the oscillator circuit which is constituted as a tank circuit where said impedance circuit has 
an inductor and a capacitor in an oscillator circuit according to claim 4, and is characterized by said tank 
circuit passing alternatively only a frequency band of a request of an output signal in said phase shifting 
circuit. 

[Claim 6l It is the oscillator circuit which said piezo resonator is the Xtal AT cut resonator, and is 
characterized by said tank circuit passing alternatively only an oddth overtone oscillation frequency band 



of said Xtal AT cut resonator, or a desired dispatch frequency band in an oscillator circmt according to 
claim 5. 

[Claim 7] An oscillator circuit characterized by having the frequency selective section which passes only a 
predetermined frequency band component alternatively among output signals in said phase -shifting 
circuit in an oscillator circuit according to claim 1 to 4. 

[Claim 8] a capacitor for frequency selection by which parallel connection of said frequency-selective 
section was carried out in an oscillator circuit according to claim 7, and frequency selection -- business - 
an oscillator circuit characterized by having a coil. 

[Claim 9] When said capacitor for frequency selection carries out adjustable [ of the capacity ] in an 
oscillator circuit according to claim 8, it is the oscillator circuit characterized by passing alternatively 
only a frequency band component of an output signal of said phase shifting circuit. 

[Claim 10] It is the oscillator circuit characterized by forming said capacitor for frequency selection in an 
oscillator circuit according to claim 8 or 9 as a capacitor in which laser trimming is possible. 
[Claim 11] It is the oscillator circuit characterized by being formed as a capacitor by which said capacitor 
for frequency selection was formed as a pattern on a substrate in an oscillator circuit according to claim 8 
or 9, and which can be trimmed. 

[Claim 12] It is the oscillator circuit characterized by having the frequency selective section from which 
said phase -shifting circuit prevents alternatively a frequency band component of an output signal of the 
phase -shifting circuit concerned in an oscillator circuit according to claim 1 to 5. 

[Claim 13] It is the oscillator circuit characterized by being formed as a variable -capacity capacitor with 
possible said frequency- selective section carrying out adjustable [ of the capacity ] into said phase -shifting 
circuit in an oscillator circuit according to claim 12. 

[Claim 14] It is the oscillator circuit characterized by forming said variable-capacity capacitor in an 
oscillator circuit according to claim 13 as a capacitor in which laser trimming is possible. 
[Claim 15] It is the oscillator circuit characterized by being formed as a capacitor by which said 
variable -capacity capacitor was formed as a pattern on a substrate in an oscillator circuit according to 
claim 13, and which can be trimmed. 

[Claim 16] An oscillator circuit characterized by inserting an output-buffer circuit which has differential 
amplifier for an output in an output terminal side of said differential amplifier in an oscillator circuit 
according to claim 1 to 5. 

[Claim 17] It is the oscillator circuit characterized by having differential amplifier with which an ECL 
line receiver was used for said differential amplifier for an output in an oscillator circuit according to 
claim 16. 

[Claim 18] An oscillator circuit characterized by inserting a feedback buffer circuit which has differential 
amplifier for feedback which has two or more output terminals from which a phase of an output signal 
differs mutually in said positive feedback oscillation loop in an oscillator circuit according to claim 1 to 17. 
[Claim 19] It is the oscillator circuit characterized by ca.rrying out parallel connection of said feedback 
buffer circuit mutually in an oscillator circuit according to claim 18, having two or more said differential 
amplifier for feedback which has either of said two or more output terminals, and inserting any one of 
said two or more differential amplifier for feedback into said positive feedback oscillation loop. 
[Claim 20] It is the oscillator circuit characterized by having said two or more differential amplifier for 
feedback with which series connection of said feedback buffer circuit was carried out in an oscillator 



circuit according to claim 18, and inserting one or two or more differential amplifier for feedback which 
were connected to a serial one by one into said positive feedback oscillation loop among said two or more 
differential amplifier for feedback. 

[Claim 21] It is the oscillator circuit characterized by said differential amplifier for feedback having phase 
contrast of an output signal of non-regvdar intervals in an oscillator circuit according to claim 19 or 20, 
respectively. 

[Claim 22] It is the oscillator circuit characterized by said differential amplifier for feedback having phase 
contrast of an output signal at equal intervals in an oscillator circuit according to claim 19 or 20, 
respectively. 

[Claim 23] It is the oscillator circuit characterized by having differential amplifier with which an ECL 
line receiver was used for said differential amplifier for feedback in an oscillator circuit according to claim 
18 to 22. 

[Claim 24] It is the oscillator circuit characterized by what said selection is performed for so that the 
amount [ in / on an oscillator circuit according to claim 1 to 23 and / in said signal selection section / said 
phase -shifting circuit] of phase shifts may decrease more. 

[Claim 25] It is the oscillator circuit characterized by being constituted as an armature -voltage control 
phase-shifting circuit where it is possible for said phase-shifting circuit to carry out adjustable [ of the 
amount of phase shifts ] by impression of control voltage in an oscillator circuit according to claim 1 to 24. 
[Claim 26] It is the oscillator circuit characterized by said piezo resonator being a SAW resonator in claim 
1 thru/or claim 5, and an oscillator circuit according to claim 7 to 25. 

[Claim 27] It is the oscillator circuit characterized by forming said SAW resonator in an oscillator circuit 
according to claim 26 using Xtal, langasite, or LBO (Lithium Tetraborate). 

[Claim 28] It is the oscillator circuit characterized by said piezo resonator being the Xtal AT cut resonator 
in claim 1 thru/or claim 5, and an oscillator circuit according to claim 7 to 25. 

[Claim 29] Electronic equipment characterized by having an oscillator circuit according to claim 1 to 28. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] . ' 

[The technical field to which invention belongs] This invention relates to electronic equipment equipped 

with the oscillator circuit which performs RF oscillaition actuation, and this oscillator circuit. 

[0002] 

[Description of the Prior Art] Drawing 18 is drawing showing the principle configuration of a feedback 
mold oscillator. In the feedback mold oscillator using a piezo resonator, a resonator, a phase circuit, and 
the track to which each element is connected are included in a feedback circuit 101. Among these, the 
resonator has mainly determined oscillation fi-equency. If input voltage Vi is impressed to the input side 
of the amplifier ICQ which has Gain G, as shown in a degree type, the output voltage Vo which input 
voltage Vi G Doubled will be outputted to the output side of amplifier 100. 

Vo =Vi-G This output voltage Vo returns to the input side of amplifier 100 as feedback voltage Vf as which 
only betaVO is expressed in a degree type through the feedback circuit 101 which has the rate beta of 
voltage feedback. 

It is Vf>Vi at the time of Vf=Vo-beta=Vi-G-beta **, and if a phase is equal, since the direction of the 
voltage which returned from input voltage will become large, it becomes positive feedback and an 
oscillation takes place. 

[0003] Here, it is [0004] when the phase change in thetaG and a feedback circuit 101 is set [ the phase of 
Vi / the phase of thetai and Vf ] to thetabeta for the phase change of thetaf and Amplifier G. 
[Equation l] 

[0005] (l) Since the phase must be equal in order to realize a formula, it is [Equation 2]. 

e^+e^-^lnn, (ii = 0^2,..) -.(2) 

[Equation 3] 

G fi>l ...(3) 

It becomes. (2) Formulas are the phase conditions of an oscillator and (3) types are amplitude conditions. 
If (2) and (3) types are satisfied, the feedback mold oscillator of drawing 18 will be oscillated. 



[0006] Moreover, if feedback voltage Vf becomes large, the output voltage Vo of amplifier 100 will be 
saturated, and will be in a steady state, and an output will be stabilized. The amplitude conditions at this 
time are set to G-beta =1. 
[0007] 

[Problem(s) to be Solved by the Invention] In the conventional piezo-electric oscillator circuit, it was the 
leyel which can disregard the amoimt of phase shifts by the time delay, i.e., phase lag, relatively to 
oscillation frequency since the working speed of amplifier is high-speed. Therefore, it was considered to 
the input signal that amplifier was a non-inverter or an inversed ampliJfier. Moreover, in the phase shift 
conditions in an oscillating condition, a resonator and the phase shift conditions of a phase -shifting circuit 
were mainly dominant. 

[0008] However, in addition to a resonator and the phase shift conditions of a phase -shifting circuit, in a 
RF oscillator circuit and the oscillator circuit oscillated especially in an oscillation frequency band 
300MHz or more, the effect of the amoiuit of phase shifts of the track for connecting amplifier and each 
element becomes large. In order for there to be a correlation in the amount of phase shifts and circuit 
scale of a phase-shifting circuit and to fulfill the phase shift conditions of an oscillator circuit, there was a 
trouble that the circuit scale of a phase -shifting circuit will become large in connection with the amoimt of 
phase shifts needed. Moreover, when the circuit scale became large, there was a trouble that dispersion 
for every product will also become large. 

[0009] In order that the loss (loss) of a feedback loop might become large and might furthermore fulfill an 
oscillating condition, the big amplifier of Gain G had to be used, and there was also a trouble of becoming 
easy to be influenced of a noise etc. 

[0010] Furthermore, the amounts of phase shifts needed for an oscillator circuit differ greatly by the case 
where an oscillator circuit is designed for example, using the resonator which has the resonance 
frequency of 155 [MHz], and the case where an oscillator circuit is designed using the resonator which has 
the resonance frequency of 622 [MHz]. Therefore, the circuit board doubled with each resonator needed to 

be designed. 

[OOll] Then, the purpose of this invention is in desired oscillation frequency to offer the oscillator circuit 

and electronic equipment which can fulfill the phase conditions of an oscillation loop easily. 

[0012] 

[Means for Solving the Problem] Differential amplifier which has two or more output terminals from 
which a phase of an output signal differs mutually in order to solve the above-mentioned technical 
problem, A piezo resonator and a phase -shifting circmt which only the specified quantity shifts a phase of 
an input signal and is outputted as an output signal. It is the oscillator circuit which formed a positive 
feedback oscillation loop by preparation, said differential amplifier, said piezo resonator, and said 
phase -shifting circuit. It is characterized by having the signal selection section which chooses any one of 
the output terminals of said differential amplifier in order to make said positive feedback oscillation loop 
constitute using either of the output terminals of said differential amplifier. 

[0013] According to the above-mentioned configuration, the signal selection section is faced forming a 
positive feedback oscillation loop by differential amplifier, piezo resonator, and phase shifting circuit, and 
it chooses any one of the output terminals of differential amplifier in order to make said positive feedback 
oscillation loop constitute. Moreover, differential amplifier which has two or more output terminals from 
which a phase of an output signal differs mutually, A piezo-electric filter and a phase-shiftLng circuit 



which only the specified quantity shifts a phase of an input signal and is outputted as an output signal, It 
is the oscillator circuit which formed a positive feedback oscillation loop by preparation, said differential 
amplifier, said piezo-electric filter, and said phase- shifting circuit. It is characterized by having the signal 
selection section which chooses any one of the output terminals of said differential ampUfier in order to 
make said positive feedback oscillation loop constitute using either of the output terminals of said 
differential amplifier. 

[0014] According to the above-mentioned configru-ation, the signal selection section is faced forming a 
positive feedback osciUation loop by differential amplifier, piezo resonator, and phase -shifting circuit, and 
it chooses any one of the output terminals of differential amplifier in order to make said positive feedback 
oscillation loop constitute. 

[0015] You may make it said differential amplifier equipped with differential amplifier which used an 
ECL line receiver in these cases. Moreover, said differential amplifier has an inversed input terminal and 
a non-inversed input terminal, and said inversed input terminal and said non inversed input terminal 
are connected through an impedance circuit, bias voltage is impressed to either among said inversed 
input terminal and said non inversed input terminal, and you may make it another side function as an 
input edge of said positive feedback oscillation loop. Said impedance circuit is constituted as an inductor 
and a tank circuit which carries out capacitor **, and you may make it said tank circuit pass alternatively 
only a firequency band of a request of an output signal in said phase -shifting circuit furthermore. Said 
piezo resonator is the Xtal AT cut resonator, and you may make it said tank circuit pass alternatively only 
an oddth overtone oscillation firequency band of said Xtal AT cut resonator, or a desired dispatch 
frequency band further again. 

[0016] Moreover, you may make it have the frequency- selective section which passes only a 
predetermined fi*equency band component alternatively among output signals in said phase -shifting 
circuit, a capacitor for frequency selection by which parallel connection of said firequency- selective section 
was furthermore carried out, and frequency selection business -■ you may make it have a coil You niay 
make it said capacitor for frequency selection pass alternatively only a frequency band component of an 
output signal of said phase -shifting circuit by carrying out adjustable [ of the capacity ] further again. 
Moreover, said capacitor for, frequency selection may be made to be formed as a capacitor in which laser 
trimming is possible. Furthermore, said capacitor for frequency selection may be made to be formed as a 
capacitor which was formed as a pattern on a substrate and which can be trimmed. You may make it said 
phase-shifting circmt equipped with the frequency selective section which prevents alternatively a 
frequency band component of an output signal of the phase -shifting circuit concerned further again. 
[0017] Moreover, said frequency -selective section may be made to be formed in said phase -shifting circuit 
as a variable -capacity capacitor which can carry out adjustable [ of the capacity ]. Furthermore, said 
variable-capacity capacitor may be made to be formed as a capacitor in which laser trimming is possible. 
Said variable -capacity capacitor may be made to be formed further again as a capacitor which was formed 
as a pattern on a substrate and which can be trimmed. Moreover, you may make it insert in an output 
terminal side of said differential amplifier an output-bufifer circuit which has differential amplifier for an 
output. You may make it said differential ampUfier for an output furthermore equipped with differential 
amplifier which used an ECL line receiver. You may make it insert a feedback bviffer circuit which has 
differential amplifier for feedback which has two or more output terminals from which a phase of an 
output signal differs mutually into said positive feedback oscillation loop further again. Moreover, 



parallel connection of said feedback buffer circuit is carried out mutually, it has two or more said 
differential amplifier for feedback which has either among said two or more output terminals, and any 
one of said two or more differential amplifier for feedback may be made to be inserted into said positive 
.feedback oscillation loop. Furthermore, said feedback buffer circuit has said two or more differential 
amplifier for feedback by which series connection was carried out, and one or two or more differential 
amplifier for feedback which were connected to a serial one by one may be made to be inserted into said 
positive feedback oscillation loop among said two or more differential amplifier for feedback. 
[0018] You may make it said differential amplifier for feedback have phase contrast of an output signal of 
non-regular intervals further again, respectively. Moreover, you may make it said difierential amplifier 
for feedback have phase contrast of an output signal at equal intervals, respectively. You may make it said 
differential amplifier for feedback furthermore equipped with differential amplifier which used an ECL 
Une receiver. Further again, said signal selection section may be made to perform said selection so that 
the amount of phase shifts in said phase -shifting circuit may decrease more. Moreover, said 
phase-shifting circuit may be made to be constituted as an armature -voltage control phase-shifting circuit 
which can carry out adjustable [ of the amount of phase shifts ] by impression of control voltage. You may 
make it said piezo resonator be a SAW resonator furthermore. Said SAW resonator is Xtal, langasite, and 
LBO (Lithium Tetraborate) further again. You may make it formed using either. Moreover, you may make 
it said piezo resonator be the Xtal AT cut resonator. Furthermore, you may make it have an oscillator 
circuit of one of the above in electronic equipment. 
[0019] 

[Embodiment of the Invention] Next, the gestalt of suitable operation of this invention is explained with 
reference to a drawing. 

[l] Explain the oscillator circuit concerning the 1st operation gestalt based on 1st operation gestalt 
drawing 1 . The oscillator circuit 30 is equipped with the differential amplifying circuit 31 constituted by 
the ECL line receiver. A original oscUlation signal is generated in the non-inversed input terminal Dl of 
this differential amplifying circuit 31, and the terminal by the side of the feedback-loop latter part of the 
SAW (Surface Acoustic Wave) resonator 32 to output is connected to it. 

[0020] Moreover, between the inversed input terminal D2 of a differential amplifying circuit 31, and the 
terminal by the side of the feedback-loop latter part of the SAW resonator 32 which is a piezo resonator, 
the potential difference generating circuit Zd (impedance circuit) for generating the predetermined 
potential difference is inserted between the non-inversed input terminal Dl of a differential amplifying 
circuit 31, and the inversed input terminal D2. Furthermore, bias voltage VBB is impressed to the 
inversed input terminal D2 of a differential amplifying circuit 31. The non-inversed input terminal of the 
buffer circuit (feedback buffer circuit) 33 which has a differential amplifying circuit (differential 
amplifying circuit for feedback) is connected to the noninverting output terminal Dl of a differential 
amplifying circuit 31. Moreover, the inversed input terminal of a buffer circuit 33 is connected to the 
reversal output terminal Dl of a differential amplifying circuit 31. 

[0021] In this case, the phase contrast of the output signal of the signal inputted into the non-inversed 
input terminal and inversed input terminal of a buffer circuit 33, respectively is adjusted so that it may 
be set to 180 [**]. Consequently, the phase contrast of the signal SQl outputted from the noninverting 
output terminal Ql of a buffer circuit 33 and the signal SQ2 outputted from the reversal output terminal 
Q2 is set to 180 [**]. 



[0022] The switching circuit (signal selection section) 34 which chooses either of the signals SQ2 
outputted from the signal SQl outputted from this noninverting output terminal Ql or its reversal output 
terminal Q2 is established in the latter part of a buffer circuit 33. A phase -shifting circuit 35 is connected 
to the latter part of a switching circuit 34, and a switching circuit 34 outputs alternatively either a signal 
SQl or the signal SQ2 to it so that the amount of phase shifts in a phase* shifting circvdt 35 may decrease. 
The output-buffer circuit 40 (buffer circuit for an output) which has a differential amplifying circuit 
(differential amplifier for an output) is connected to the latter part of the positive output terminal of a 
differential amplifying circuit 31, and a negative output terminal. The technique for performing signal 
selection in a switching circuit 34 here with reference to drawing 2 is explained. In addition, the effect 
which it has on the output side of a positive feedback oscillation loop can be reduced by adding a buffer 
circuit 33 and the output-buffer circuit 40. 

[0023] Drawing 2 is drawing showing the amount of phase shifts needed in a phase shiftrag circuit 35, in 
order to fulfill phase conditions as the oscillator-circuit 30 whole, when either a signal SQl or the signal 
SQ2 is used. That is, when a signal SQl is used in a feedback loop (positive feedback oscillation loop), in 
order to make phase conditions fulfill in the whole feedback loop when oscillation fi*equency of the request 
in an oscillator circuit 30 is set to fO, it means that the amount of phase shifts in a phase -shifting circuit 
35 must be set to deltaQl. The same is said of a signal SQ2. Then, a coordinator compares phase contrast 
deltaQl with phase contrast deltaQ2, and switches a switching circuit 34 to TX terminal (l X= 2) side 
whose amount of phase shifts in a phase-shifting circuit 35 decreases more. For example, in being 
deltaQl>deltaQ2, it makes a switching circuit 34 into T2 terminal side of the reversal output terminal Q2 
of a buffer circuit 33. ISloreover, in being deltaQl<deltaQ2, it makes a switching circuit 34 into Tl 
terminal side of the noninverting output terminal Ql of a buffer circuit 33. And in a phase -shifting circuit 
35, a coordinator performs the adjustment so that phase contrast deltaQl (or phase contrast deltaQ2) 
may be canceled. 

[0024] Consequently, the sum of phase shift thetabeta which originates in the track which connects these 
to phase contrast thetaG between the I/O signals of a differential amphfjdng circuit 31 and a buffer circuit 
33, a switching circuit 34, a phase -shifting circuit 35, the SAW resonator 32, and a potential difference 
generating circuit Zd list as phase conditions for the feedback loop constituted by a differential amplifying 
circuit 31, a buffer circuit 33, a switching circuit 34, a phase shifting circuit 35, the SAW resonator 32, 
and the potential difference generating circuit Zd fills a degree type, 
theta G+theta beta=2 and n-pi (n= 0, 1, .,..) 

Consequently, an oscillator circuit 30 will be in an oscillation condition, and a reference signal will be 
outputted from the noninverting output terminal QHl and the reversal output terminal QH2. 
[0025] As mentioned above, according to the **** 1 operation gestalt, either is chosen from fi-om among 
two signals SQl and SQ2 which have the phase which is outputted firom a buffer circuit 33, and which is 
mutually different from each other so that the amount of phase shifts in a phase-shifting circuit 35 may 
decrease. Therefore, the amount of phase shifts in a phase -shifting circuit 35 which can be adjusted can 
be set up few, and a circuit scale can be made small. In connection with this, the effect of dispersion in the 
phase -shifting circuit 35 for every product can be reduced. Furthermore the loss in a feedback loop can be 
decreased and the oscillator circuit where effectiveness is high can be constituted. 

[0026] By the case where an oscillator. circuit is designed using the resonator which has the resonance 
frequency of 155 [MHz] as mentioned above further again, and the case where an oscillator circuit is 



designed using the resonator which has the resonance frequency of 622 [MHz], although it differs greatly 
and a feedback loop becomes reverse such even case, the amount of phase shifts needed for an oscillator 
circuit can take the same circuitry, and can make layout easy. 

[0027] Moreover, a high-speed network system which is represented by 10 Gigabit Ethernet (registered 
trademark) (10 gigabit Ethernet) which can transmit a lot of data like a dynamic image can be built. 
[0028] [2] 2nd operation gestalt drawing 3 is drawing showing the outline configuration of 
oscillator-circuit 30A of the 2nd operation gestalt. In drawing 3 , the same sign is given to the same 
portion as the 1st operation gestalt of drawing 1 , and it omits about the detailed explanation. The 2nd 
operation gestalt prepares two or more buffer circuits for what made the amount of phase shifts in the 1st 
operation gestalt which can be adjusted 90 [**] degrees at the maximum, and the range of the amo\mt of 
phase shifts in a phase:shifting circuit 35 which can be adjusted is made to become narrower, and it 
makes small more the circuit scale of a phase-shifting circuit 35. The example which formed three buffers 
is explained in this operation gestalt. 

[0029] The point that oscillator-circuit 30A differs from the oscillator circuit 30 of the 1st operation gestalt 
The point equipped with three buffer circuits 33A, 33B, and 33C which replace with a buffer circuit 33 
and constitute a feedback buffer circuit as a whole. In the latter part of buffer circuits 33A, 33B, and 33C 
It is the point that switching circuit (signal selection section) 34A which chooses either of the signals SQ2, 
SQ4, and SQ6 outputted from the signals SQl, SQ3, and SQ5 outputted from each noninverting output 
terminal Ql, Q3, and Q5 and each reversal output terminal Q2, Q4, and Q6 is prepared. 
[0030] In this case, the signals SQl, SQ3, and SQ5 outputted from each noninverting output terminal Ql, 
Q3, and Q5 of buffer circuits 33A, 33B, and 33C, The phase contrast with each signal SQ2, SQ4, and SQ6 
outputted from the reversal output terminals Q2, Q4, and Q6 of buffer circuits 33A, 33B, and 33C is 
adjusted so that it may be set to 180 [**], respectively. Here, the phase contrast of 60 [**], a signal SQl, 
and a signal SQ5 is adjusted so that, as for a signal SQl and a signal SQ3, the phase contrast may be set 
to 120 [**]. 

[0031] Drawing 4 is drawing having shown the phase shift property in each noninverting output terminal 
Ql, Q3, and Q5 and the reversal output terminals Q2, Q4, and Q6 of each buffer circuits 33A, 33B, and 
33C seen from the noninverting output terminal Dl of a differential amplifying circuit 31. As shown in 
drawing 4 , it is the example which shifted the phase by the regular intervals of 60 [**] in order of a signal 
SQ2, a signal SQ4, the signal SQ6, the signal SQl, the signal SQ3, and the signal SQ5. 
[0032] Therefore, like the 1st operation gestalt, when desired oscillation frequency is set to fO The phase 
contrast delta Ql, delta Q2, delta Q3, delta Q4, delta Q5, and delta Q6 in the oscillation frequency 
concerned is compared mutually. The signal SQX (X-1-6) side whose amount of phase shifts in a 
phase -shifting circuit 35 decreases is chosen, and switching circuit 34A is switched to TX (X:i-6) terminal 
applicable to this. For example, in the case of drawing 4 , since it is 
deltaQ4<deltaQ6<deltaQ2<deltaQl<deltaQ3<deltaQ5, a switching circuit 34 is connected the reversal 
output Q4 side of buffer circuit 33B. And the adjustment is performed by the coordinator so that phase 
contrast deltaQ4 may be canceled by the phase-shifting circuit 35. 

[0033] Consequently, a differential amplifying circuit 31, buffer circuits 33A, 33B, and 33C, As phase 
conditions for the feedback loop constituted by switching circuit 34A, a phase*shifting circuit 35, the SAW 
resonator 32, and the potential difference generating circuit Zd Gmpedance circuit) The sum of phase 
shift thetabeta resulting from the track which connects these to phase contrast thetaG between the I/O 



signals of a differential amplifying circuit 31 and a buffer circuit 33, a switching circuit 34, a 
phase -shifting circuit 35, the SAW resonator 32, and a potential difference generating circuit Zd list fills a 
degree type. 

theta G+theta beta=2 and n-pi (n= 0, 1, ....) 

Consequentiy, in oscillator-circuit 30A, an oscillation is performed and a reference signal is outputted 
from the noninverting output terminal QHl and the reversal output terminal QH2. 

[0034] As mentioned above, according to the **** 2 operation gestalt, the amount range of phase shifts in 
a phase-shifting circuit 35 which can be adjusted can be set up fewer as compared with the case of the 1st 
operation gestalt, and high degree of accuracy can be adjusted more. Moreover, the circuit scale of a 
phase -shifting circuit 35 can be made still smaller. 

[0035] In the above explanation, although the case where three buffer circuits were prepared was 
explained, it is also possible to constitute so that it may not be limited to this but the number of 
arbitration may be formed. Moreover, each buffer circuit was chosen, the feedback loop was constituted, 
and the phase contrast of the output signal of each buffer circuit was set up so that it might become 
regular intervals. However, if the gap of the phase contrast of the output signal in each buffer circuit can 
be set as arbitration and is mutually different from each other, it will do the same effect so with having 
mentioned above, even if it was non-regular intervals. Namely, what is necessary is to choose tiie buffer 
circuit which has the phase contrast of tiie output signal [ as ] whose amount of phase shifts decreases 
most, i.e., a feedback loop, and just to constitute in a phase -shifting circuit. 

[0036] [3] 3rd operation gestalt drawing 5 is drawing showing the configuration of the oscillator circuit in 
the 3rd operation gestalt. In drawing 5 , the sign same about the same portion as tiie 1st operation gestalt 
of drawing 1 is attached, and the detailed explanation is omitted. 

[0037] A **** 3 operation gestalt is replaced with a SAW resonator, and the AT cut crystal resonator 
which is a piezo resonator is used for it, and it uses the oddth overtone (for example, the 3rd overtone, the 
5th overtone, the 7th overtone, ....) of an AT cut crystal resonator. Moreover, a **** 3 operation gestalt 
prevents the abnormality oscillation in frequency other than oscillation frequency fO of a request. 
[0038] The point that a **** 3 operation gestalt differs fi-om the 1st operation gestalt As shown in drawing 
5 , were constituted as a tank circuit which carried out parallel connection of Capacitor Cd (the capacitor 
for fi-equency selection: capacitor), and the coil Ld (frequency selection business coil - inductor) as a 
potential difference generating circuit Zd (impedance circuit). It replaces with the point and SAW 
resonator using the frequency- selective circuit (band pass filter) Zdl which passes a desired oscillation 
frequency band alternatively, and is a point using AT cut crystal-resonator 32A. Consequently, as shown 
in feedback loop-gain-fi-equency characteristic drawing of drawing 6 , a feedback loop gain is high on 
about [ oscillation frequency fO ] desired frequency, and it can oscillate to stability. On the frequency fl 
equivalent to the 3rd overtone [ in / for desired oscillation fi*equency / other fi-equency, for example, the 
5th order exaggerated tone utilization time of AT cut crystal-resonator 32A, ], since the feedback loop gain 
is low, it prevents that an abnormality oscillation breaks out. 

[0039] [4] Suppose that the frequency fine-tuning method is described with reference to drawing 7 in a 
4th operation gestalt **** 4 operation gestalt. As the fine-tuning method of frequency, three, following ** • 
**, are mentioned as a typical thing. 

f0040] ** By trimming the electrode section (pattern) which constitutes using the capacitor which can 
perform capacity accommodation with the laser trimming of laser cutting an electrode for that of a 



phase -shifting circuit 35, and constitutes this capacitor hy laser etc., adjust the capacity of a capacitor 
and tune frequency finely. Moreover, it may replace with the capacitor in which laser trimming is possible, 
and using the capacitor by which pattern formation was carried out on the substrate, you may constitute 
so that trimming of this capacitor may be performed. Similarly, a capacitor and a coil tit resists further if 
needed) constitute a phase -shifting circuit 35 as a low pass filter, a high-pass filter, or a band pass filter, 
the capacitor connected at a coil, juxtaposition, or a coil and a serial is trimmed with laser etc., and it may 
be made to tune frequency finely. 

[0041] ** As the 3rd operation gestalt showed, the capacity of a capacitor is adjusted and it may be made 
to tune fi-equency by trimming with laser etc. the electrode section (pattern) which constitutes the 
frequency- selective circuit which carried out paraUel connection of Capacitor Cd and the coil Ld as a 
potential difference generating circuit Zd, constitutes this capacitor Cd on a semiconductor substrate, and 
constitutes Capacitor Cd finely. Here, Capacitor Cd is functioning as a frequency regulation capacitor. By 
considering as such a configuration, firequency fine tuning can be performed with abnormality oscillation 
prevention. Capacity may be adjusted by similarly, inserting Capacitor Cd in Coil Ld at a serial, and 
trimming with laser etc. the electrode section (pattern) which constitutes this capacitor Cd. 
[0042] ** It may be made to tune finely by connecting to the output terminal of a buffer circuit 33 RQl 
and RQ2 which have suitable resistance again if needed. Also in this case, still highly precise adjustment 
can also be carried out by performing trimming of resistance. 

[0043] [5] the 5th operation gestalt - explain the 5th operation gestalt of this invention below. Although 
the configuration of a floating die was used for the phase -shifting circuit in each above operation gestalt, 
a **** 5 operation gestalt is an operation gestalt at the time of forming the armature -voltage control 
phase -shifting circuit 85 which can replace with the phase -shifting circuit of a floating die, and can carry 
out adjustable [ of the amount of phase shifts ] with the control voltage VC firom the outside. 
[0044] The oscillator circuit 80 of the 5th operation gestalt is explained with reference to drawing 8 . In 
this case, the same sign is given to the same portion as the 1st operation gestalt of drawing 2 , and it 
omits about that detailed explanation. In drawing 8 , a different point from the 1st operation gestalt of 
drawing 1 is a point of having replaced with the phase -shifting circuit 35 and having formed the 
armature voltage control phase -shifting circuit (phase shifting circuit) 85. 

[0045] Next, actuation is explained. In the following explanation, oscillation frequency of the request in 
an oscillator circuit 80 is set to fO, phase contrast with a phase for the phase and oscillator circuit 80 of a 
signal SQl to fulfill phase conditions is deltaQl, and the phase contrast with a phase for the phase and 
oscillator circuit 30 of a signal SQ2 to fulfill phase conditions explains the case where it is deltaQ2. 
[0046] First, a coordinator compares phase contrast deltaQl with phase contrast deltaQ2, and switches a 
switching circuit 34 to the side whose amount of phase shifts in the armature -voltage control 
phase -shifting circuit 85 decreases. And control voltage VC is impressed to the armature voltage control 
terminal Tvc so that phase contrast deltaQl (or phase contrast deltaQ2) may be canceled, and adjustment 
is performed by the armature-voltage control phase-shifting circuit 85. Clonsequently, the sum of phase 
shift thetabeta which originates in the track which connects these to phase contrast thetaG between the 
I/O signals of a differential amplifying circuit 31 and a buffer circuit 33, a switching circuit 34, a 
phase-shifting circuit 35, the SAW resonator 32, and a potential difference generating circuit Zd list as 
phase conditions for the feedback loop (positive feedback oscillation loop) constituted by a differential 
amplifying circuit 31, a buffer circuit 33, a switching circuit 34, the armature-voltage control 



phase -shifting circiiit 85, the SAW resonator 32, and the potential difference generating circuit Zd will fill 
a degree ty^pe, 

theta G+theta heta=2 and n pi (n= 0, 1, ....) 

Consequently; it will oscillate and an oscillator circxiit 80 is outputted as an oscillation reference signal 
from the reversal output terminal QHl and the reversal output terminal QH2. 

[0047] Since the armature voltage control phase -shifting circuit 85 was formed according to the **** 5 
operation gestalt in order to adjust the phase conditions of an oscillator circuit 80 as mentioned above, 
adjustment of phase conditions is attained easily. Moreover, either is chosen from from among two signals 
SQl and SQ2 which have the phase which is outputted from a buffer circuit 33, and which is mutually 
different from each other so that the amount of phase shifts in the armatiire -voltage control 
phase shifting circuit 85 may decrease. 

[0048] Therefore, the amount of phase shifts in the armature -voltage control phase -shifting circuit 35 
which can be adjusted can be set up few, and a circuit scale can be made small. Moreover, it is also 
possible to perform fine control of the oscillation frequency of an oscillator circuit 80 by carrying out 
adjustable with the control voltage VC from the outside in the range which fills (3) types for the amoimt of 
phase shifts of the armature -voltage control phase -shifting circuit 85. That is, in the 5th operation gestalt, 
the actuation as a voltage -controlled oscillator circuit is also possible. 

[0049] [6] the 6th operation gestalt - explain the 6th operation gestalt of this invention below. A **** 6 
operation gestalt is an operation gestalt at the time of materializing the armature -voltage control 
phase -shifting circuit 85. Drawing 9 is drawing showing the outline configuration of oscillator-circuit 80A 
of the 6th operation gestalt. In drawing 9 , the same sign is given to the same portion as the 5th operation 
gestalt of drawing 8 , and it omits about the detailed explanation. 

[0050] In drawing 9 , it connects with the armature -voltage control terminal Tvc through input resistance 
Rv, and, as for armature -voltage control phase-shifting circuit 85A, the cathode of variable capacitance 
diode Cv is connected to a power supply VEE through the resistance Rl for protection in the anode. And 
between the cathode of variable capacitance diode Cv, and a switching circuit 34, the capacitor Cl for DC 
cut is inserted, and Coil Lv (frequency- selective section) is inserted between the anode and SAW 
resonator 32. According to the above -mentioned configuration, if control voltage VC is impressed to the 
armature -voltage control terminal Tvc, the capacity value of variable capacitance diode Cv will change, 
and the amount of phase shifts of armature -voltage control phase shifting circuit 85A will change. 
Therefore, adjustment of phase conditions is attained easily. In addition. Coil Lv can also be omitted, 
when it is not necessary to adjust the whole adjustable range of the amount of phase shifts and the 
adjustable range of the amount of phase shifts does not need to be adjusted. Moreover, Coil Lv can also be 
inserted in the location of the arbitration within a feedback loop. 

[0051] [7] the 7th operation gestalt - explain the 7th operation gestalt of this invention below. **** 7 
operation gestalten are other operatioxi gestalten at the time of materializing the armature -voltage 
control phase-shifting circuit 85 of the 5th operation gestalt. 

[0052] Drawing 10 is drawing showing the outhne configuration of oscillator-circuit 80B of the 7th 
operation gestalt. In drawing 10 , the same sign is given to the same portion as the 5th operation gestalt 
of drawing 8 , and it omits about the detailed explanation. According to drawing 10 , in armature -voltage 
control phase-shifting circuit 85B, the cathode of variable capacitance diode Cv is connected to the 
arm a til re voltage control terminal Tvc through input resistance Rv, and the anode is connected to the 



power supply VEE through the resistance Rl for protection. And between the anode of variable 
capacitance diode Cv, and the switching circuit 34, the capacitor Cl for DC cut is inserted, and the coil Lv 
which adjusts the whole adjustable region (adjustable range) of a phase shift is inserted between the 
cathode and the SAW resonator 32. 

[0053] According to the above -mentioned configuration, if control voltage VC is impressed to the 
armature -voltage control terminal Tvc like the 6th operation gestalt, the capacity value of variable 
capacitance diode Cv will change, and the amount of phase shifts of armature -voltage control 
phase -shifting circuit 85B >yill change. Therefore, if control voltage VC is controlled so that the amount of 
phase shifts serves as a desired value, adjustment of phase conditions will be attained easily. 
[0054] [8] the 8th operation gestalt explain the 8th operation gestalt of this invention below. A **** 8 
operation gestalt is an operation gestalt of further others at the time of materializing the 
armature -voltage control phase -shifting circuit 85 of the 5th operation gestalt. 

[0055] Drawing 11 is drawing showing the outline configuration of oscillator-circuit 80C of the 8th 
operation gestalt. In drawing 11 , the same sign is given to the same portion as the 5th operation gestalt 
of drawing 8 , and it omits about the detailed explanation. According to drawing 11 , the cathode of 
variable capacitance diode Cv is connected to the armature -voltage control terminal Tvc for 
armature -voltage control phase -shifting circuit 85C through input resistance Rv, and the anode is 
connected to the switching circuit 34. And between the cathode of variable capacitance diode Cv, and the 
SAW resonator 32, the coil Lv which adjusts the whole adjustable region (adjustable range) of a phase 
shift is inserted. 

[0056] According to the above-mentioned configuration, if control voltage VC is impressed to the 
armature -voltage control terminal Tvc like the 6th operation gestalt, the capacity value of variable 
capacitance diode Cv will change, and the amount of phase shifts of armature -voltage control 
phase shifting circuit 85C will change. Therefore, if control voltage VC is controlled so that the amoimt of 
phase shifts serves as a desired value, adjustment of phase conditions will be attained easily. 
[0057] [9] the 9th operation gestalt explain the 9th operation gestalt of this invention below. A **** 9 
operation gestalt is an operation gestalt at the time of replacing the insertion location in the feedback loop 
of the SAW resonator 32 and armature voltage control phase -shifting circuit 85D, and making 
armature -voltage control phase shifting circuit 85D also have the function of a tank circuit while 
materializing the armature voltage control phase-shifting circuit 85 of the 5th operation gestalt. 
[0058] Drawing 12 is drawing showing the outUne configuration of oscillator-circuit SOD of the 9th 
operation gestalt. In drawing 12 , the same sign is given to the same portion as the 5th operation gestalt 
of drawing 8 , and it omits about the detailed explanation. According to drawing 12 , in armature -voltage 
control phase -shifting circuit 85D, the anode of variable capacitance diode Cv is connected to a power 
supply VEE, and the anode is connected to the inversed input terminal D2 of a differential amplifying 
circuit 31 through the capacitor Cl2 for DC cut. 

[0059] Moreover, the cathode of variable capacitance diode Cv is connected to the armature- voltage 
control terminal Tvc through input resistance Rv, and the anode is connected to the capacitor Cd which 
collaborates with variable capacitance diode Cv and the below-mentioned coil Ld, and functions as a 
frequency selective circuit. In this case, as for the capacity of variable capacitance diode Cv, it is desirable 
to consider as the capacity more than the capacity of Capacitor Cd. 

(0060] Furthermore, Coil Lv is inserted between Capacitor Cd and the SAW resonator 32. Coil Ld is 



connected to the variable capacitance diode Cv and Capacitor Cd by which series connection is carried out, 
and juxtaposition. Furthermore, it connects with the non-inversed input terminal Dl of a differential 
amplifying circuit 31 through the capacitor Cll for DC cut at the node of Capacitor Cd and Coil Lv. 
[0061] According to the above-mentioned configuration, if control voltage VC is impressed to the 
armature-voltage control terminal Tvc like the 6th operation gestalt, the capacity value of variable 
capacitance diode Cv will change, . and the amoimt of phase shifts of armature -voltage control 
phase -shifting circuit 85D will change. Therefore, if control voltage VC is controlled so that the amount of 
phase shifts serves as a desired value, adjustment of phase conditions will be attained easily. 
[0062] In addition, if the amount of phase shifts is changed in the case of a **** 9 operation gestalt, since 
the selection fi-equency as a function of a fi-equency-selective circuit will change, when precision is 
required, it is necessary to perform trimmings, such as laser trimming, about Capacitor Cd further, and 
to make a selection frequency range into the range of desired. 

[0063] [lO] the 10th operation gestalt explain the 10th operation gestalt of this invention below. A **** 
10 operation gestalt is the modification of the 9th operation gestalt. Drawing 13 is drawing showing the 
outline configuration of oscillator-circuit 80E of the 10th operation gestalt. In drawing 13 , the same sign 
is given to the same portion as the 9th operation gestalt of drawing 12 , and it omits about the detailed 
explanation. 

[0064] In drawing 13 , a different point from the 9th operation gestalt of drawing 12 is a point that delete 
the capacitor Cl2 for DC cut, and the potential difference generating circuit Zd (impedance circuit) is 
inserted between the capacitor Cll for DC cut, and the inversed input terminal D2 of the differential 
amplifier 31. According to the above-mentioned configuration, if control voltage VC is impressed to the 
armature -voltage control terminal Tvc of armature -voltage control phase-shifting circuit 85E like the 9th 
operation gestalt, the capacity value of variable capacitance diode Cv will change, and the amount of 
phase shifts of armature -voltage control phase-shifting circuit 85E will change. Therefore, if control 
voltage VC is controlled so that the amount of phase shifts serves as a desired value, adjustment of phase 
conditions will be attained easily. 

[0065] In addition, if the amount of phase shifts is changed, since the selection frequency as a function of 
a frequency- selective circuit wiU change, when precision is required, also in a **** 10 operation gestalt, it 
is necessary to perform trimmings, such as laser trimming, about Capacitor Cd further, and to make a 
selection frequency range into the range of desired. , 

[0066] [ll] the 11th operation gestalt ■ explain the 11th operation gestalt of this invention below. 
Drawing 14 is drawing showing the outline configuration of oscillator -circuit 80F of the 11th operation 
gestalt. In drawing 14 , the same sign is given to the same portion as the 10th operation gestalt of 
drawing 13 , and it omits about the detailed explanation. In drawing 14 , a different point firom the 10th 
operation gestalt of drawing 13 is a point of having formed the 2nd variable capacitance diode Cvl which 
replaced with Capacitor Cd and connected the cathode to the cathode of variable capacitance diode Cv. if 
control voltage VC is impressed to the armature -voltage control terminal Tvc of armature -voltage control 
phase shifting circuit 85F Uke the 10th operation gestalt also in the above-mentioned configuration the 
capacity value of variable capacitance diode Cv and variable capacitance diode Cvl - it each changes, and 
variable capacitance diode Cv and variable capacitance diode Cvl collaborate, and the amount of phase 
shifts of armature-voltage control phase -shifting circuit 85F is changed. 

[0067] Since the range of the combination of variable capacitance diode Cv and variable capacitance diode 



Cvl furthermore spreads according to this configuration, it becomes possible to enlarge synthetic capacity 
change. Therefore, it becomes it is more wide range and possible to adjust the amount of phase shifts. 
Consequently, if control voltage VC is controlled so that the amount of phase shifts serves as a desired 
value, it will be easy and wide range and adjustment of phase conditions will be attained. 
[0068] [12] the 12th operation gestalt " explain the 12th operation gestalt of this invention below. A **** 
12 operation gestalt is the modification of the 11th operation gestalt. Drawing 15 is drawing showing the 
outline configuration of oscillator-circuit 80G of the 12th operation gestalt. In drawing 15 , the same sign 
is given to the same portion as the 11th operation gestalt of drawing 14 , and it omits about the detailed 
explanation. 

[0069] In drawing 15 , a different point from the 11th operation gestalt of drawiag 14 is a point which 
replaced the location of an armature voltage control phase shifting circuit and a SAW resonator, and 
inserted the capacitor Cll between the armature voltage control phase shifting circuit and the switching 
circuit 34. 

[0070] Also in the above-mentioned configuration, if control voltage VC is impressed to the 
armature-voltage control terminal Tvc of armature -voltage control phase-shifting circuit 85G like the 
11th operation gestalt, the capacity value of variable capacitance diode Cv and variable capacitance diode 
Cvl will change, and the amount of phase shifts which is armature -voltage control phase -shifting circuit 
85G will change. 

[0071] According to this configuration, like the 11th operation gestalt, since the range of the combination 
of variable capacitance diode Cv and variable capacitance diode Cvl spreads, it becomes possible to 
enlarge synthetic capacity change, and it is more wide range and it becomes possible to adjust the amount 
of phase shifts. Therefore, if control voltage VC is controlled so that the amount of phase shifts serves as a 
desired value, it will be easy and wide range and adjustment of phase conditions will be attained. 
[0072] [13] Explain the 13th operation gestalt, next the 13th operation gestalt of this invention. Drawing 
16 is drawing using the feedback oscillator circuit concerning the 1st operation gestalt showing the 
outline configuration of the 10.3125 gigabit optical interface module for optical networks. This optical 
interface module 10 realizes the interface function for Ught / ******, or ** / optical conversion between for 
example, the computer for servers, and an optical network. 

[0073] As shown in drawing 16 , it is used as a reference signal in the oscillator circuit 30 of the 1st 
operation gestalt, the oscillator circuit 30- 1 of the two same positive feedback molds, the 3.125-gigabit S/P 
transducer 11 to which 30-2 was connected through the bit code translation section 13, the P/S transducer 
12 and the 10.3125-gigabit P/S transducer 14, and the S/P transducer 15. 

[0074] Moreover, it connects with the electrical and electric equipment / optical transducer 16, and the 
P/S transducer 14 will perform the electrical and electric equipment / optical conversion of input data, 
and will send out the electrical and electric equipment / optical transducer 16 to an optical network side. 
Furthermore, it connects with light / electric transducer 17, and the S/P transducer 15 performs light / 
electric conversion based on the input data from an optical network side, and outputs light / electric 
transducer 17 to the S/P transducer 15. 

[0075] As mentioned above, according to the **** 13 operation gestalt, either is chosen from from among 
two signals SQl and SQ2 which have the phase which is outputted fi'om a buffer circuit 33, and which is 
mutually different from each other so that the amount of phase shifts in a phase-shifting circuit 35 may 
decrease. 



[0076] Therefore, the amount of phase shifts in a phase shifting circuit 35 which can be adjusted can be 
set up few, and the circuit scale of a phase -shifting circuit 35 can be made small. Consequently, the circuit 
scale of the optical interface module for phase light networks can be made small. It can combine and the 
effect of dispersion in the phase -shifting circuit 35 for every product can be reduced. Moreover, a 
high-speed network system which is represented by 10 Gigabit Ethernet (10 gigabit Ethernet) which can 
transmit a lot of data like a dynamic image can be built easily. Although the above-mentioned explanation 
was the case where the oscillator circtiit of the 1st operation gestalt was used, even if it uses the oscillator 
Drawing 2 is drawing showing the amount of phase shifts needed in a phase -shifting circuit 35, in order 
to fulfill phase conditions as the oscillator-circuit 30 whole, e 1st [ or more ] -modification explanation, 
although he was trying to establish each buffer circuit in juxtaposition when preparing two or more buffer 
circuits, it is also possible to constitute so that two or more buffer circuits may be established ia a serial 
and the output of the output terminal of one of buffer circuits may be inputted into a phase shifting 
circuit. Thereby, the amount of phase shifts can be shifted in addition, and the various amounts of phase 
shifts can be realized easily. 

[0078] [14.2] In the 2nd [ or more ] modification explanation, although the configuration which inputs an 
input signal into the non-inversed input terminal Dl of the differential amplifier, and impresses bias 
voltage VBB to an inversed input terminal D2 was taken, it is also possible to take the configuration 
which inputs an input signal into the inversed input terminal D2 of the differential amplifier, and 
impresses bias voltage VBB to a non-inversed input terminal Dl. 

[0079] [14.3] In the 3rd [ or more ] -modification explanation, although only the case where an oscillator 
circuit was used for the optical interface module for networks was explained, it is possible to apply to 
various electronic equipment, such as radio-communications devices, such as a cellular phone which 
needs an oscillator circuit, especially a RF oscillator circuit. 

[0080] [14.4] In the 4th [ or more ] -modification explanation, the closed loop (positive feedback oscillation 
loop) was formed in principle in order of the SAW resonator or Xtal AT resonator (piezo resonator) -> 
differential-amplifier (differential amplifier) > buffer circuit (buffer circuit for feedback) -> switching 
circuit (signal selection section) ■> phase -shifting circuit (or armature -voltage control phase -shifting 
circuit). However, about arrangement of a SAW resonator or the Xtal AT resonator, the differential 
amplifier, and a phase -shifting circuit (or armature -voltage control phase -shifting circuit), it is arbitrary 
in a closed loop. 

[0081] [14.5] In the 5th [ or more ] -modification explanation, although a phase -shifting circuit or one 
armature -voltage control phase -shifting circmt had taken the configiiration to prepare, it is also possible 
to constitute so that only the number of arbitration may be formed. Also in this case, it is also possible to 
use alternatively, or to conneqt with multistage and to use either. 

[0082] [14.6] In the 6th [ or more ] -modification explanation, although the case of a piezo resonator (a 
SAW resonator, AT cut crystal resonator) was explained as a source of an oscillation, even if it replaces 
with a piezo resonator and uses a piezo electric filter, it is possible to acquire the same effect. 
[0083] [14.7] In the 7th modification, in addition the above explanation, although the differential 
amplifier and a buffer were not described in detail, as for the differential amplifier and a buffer circuit 
(the buffer circuit for feedback, and buffer circuit for an output), in addition, it is above desirable to 
constitute from differential amplifier which used the ECL (emitter coupled logic) line receiver. This is 
because it is characterized by for an ECL line receiver fitting high-speed operation in the high-speed 



digital 'commxmication field, and stopping power consumption low. 

[0084] The ECL line receiver has composition as shown in the hasic circuit of drawing 17 , and has a 
non-inversed input terminal (IN+), the inversed input terminal QN-), the terminal (BIAS) for bias voltage, 
the noninverting output terminal (OUT+), and the reversal output terminal (OUT-). And an ECL line 
receiver functions as ECL differential amplifier which outputs the output signal which has 
predetermined phase contrast according to the voltage difference of the signal inputted into the 
non-LQversed input terminal GN+) and the inversed input terminal (IN-) from a noninverting output 
terminal (OUT+) and a reversal output terminal (OUT ) by impressing predetermined bias voltage to the 
terminal (BIAS) for bias voltage. This ECL line receiver is used in order to change into a signal like other 
oscillator circvdts or the sine wave of amplifier, or the electrical-and-electric-equipment level generally 
used by the ECL circuit in other signals. 

[0085] Like the above explanation, the signalHng frequency output of ECL 
electrical and-electric-equipment level can be easily obtained by using an ECL line receiver for the 
differential amplifier of an oscillator circuit. 

[0086] [14.8] In the 8th [ or more ] -modification explanation, although the piezoelectric material which 
constitutes a SAW resonator was not described in detail, it is possible to use the thing using langasite, 
LBO (LithiumTetraborate), etc. as other piezoelectric material besides Xtal. 

[0087] [14.9] In the 9th [ or more ]-modification explanation, although only what functions as BPF (Band 
Pass Filter) which passes only a predetermined frequency band component alternatively among the 
output signals in a phase -shifting circuit as the frequency-selective section was explained, it is also 
possible to constitute so that it may function as BEF (Band Elimination Filter) which prevents only a 
predetermined frequency band component alternatively among the output signals in a phase -shifting 
circuit. 
[0088] 

[Effect of the Invention] According to this invention, without enlarging the circuit scale of a 
phase shifting circuit, the loop gain of an oscillator circuit is secured easily and it becomes possible to 
make an efficient oscillation perform. Moreover, although a positive feedback oscillation loop becomes 
reverse even when designing the oscillator circuit corresponding to each using the piezo resonator from 
which resonance frequency differs, it becomes possible to take the almost same circuitry, and easyization 
of layout can be attained. By furthermore using an ECL line receiver as differential amplifier, the 
signalling frequency output of ECL electrical-and-electric equipment level can be obtained easily. 
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[Brief Description of the Drawings] 

[Drawing ll It is the outline block diagram of the oscillator circuit of the 1st operation gestalt. 
[Drawing 2l It is explanatory drawing of the 1st operation gestalt of operation. 
[Drawing 3l It is the outline block diagram of the oscillator circuit of the 2nd operation gestalt. 
[Drawing 4l It is explanatory drawing of the 2nd operation gestalt of operation. 
[Drawing 51 It is the outline block diagram of the oscillator circuit of the 3rd operation gestalt. 
[Drawing 61 It is explanatory drawing of the 3rd operation gestalt of operation. 
[Drawing 71 It is the outline block diagram of the oscillator circuit of the 4th operation gestalt. 
[Drawing 81 It is the outline block diagram of the oscillator ch'cuit of the 5th operation gestalt. 
[Drawing 9l It is the outline block diagram of the oscillator circuit of the 6th operation gestalt. 
[Drawing lOl It is the outline block diagram of the oscillator circuit of the 7th operation gestalt. 
[Drawing ll1 It is the outline block diagram of the oscillator circuit of the 8th operation gestalt. 
[Drawing 12l It is the outline block diagram of the oscillator circuit of the 9th operation gestalt. 
[Drawing 13l It is the outline block diagram of the oscillator circuit of the 10th operation gestalt. 
[Drawing 14l It is the outline block diagram of the oscillator circuit of the 11th operation gestalt. 
[Drawing 15l It is the outline block diagram of the oscillator circuit of the 12th operation gestalt. 
[Drawing 16l It is outline configuration block drawing of the optical interface module of the 13th 
operation gestalt. 

[Drawing 17l It is an ECL line receiver's basic circuit diagram. 

[Drawing 181 It is principle explanatory drawing of a feedback mold oscillator. 

[Description of Notations] 

10 .... Optical interface module 

30 80 .... Oscillator circuit 

31 .... Differential amplifying circuit (differential amplifier) 

32 .... SAW resonator (piezo resonator) 

32A .... AT cut crystal resonator (piezo resonator) 

33 .... Buffer circuit (buffer circuit for feedback) 

34 34A .... Switching circuit (signal selection section) 

35 .... Phase -shifting circuit (the 2nd phase shift section) 
40 .... Output-buffer circuit (buffer circuit for an output) 
85 .... Armature -voltage control phase shifting circuit 



[Translation done .] 
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I!Sjfti«3] »5)i«l*:fclilS*«2|E«©liHg[HlK 

«ji;4SEnJo$ix, HfifBm'J^315l^>'i'-7'roA;'3 
^^^^^^ly^^m^tLxm^^ti. 

Hfi^^5'>'^lHlK»4, tdlSTfcfBAT;*-:/ h#«^<0$^i!>: 



2 

1 0 1 it*« 8 * fc«it*« 9 ia«(oigigiii 

Iit*« 111 f93^«8 4 fcH:!i*« 9 |E«ro5ISlHl 

1 4 1 it*« 1 3 lE^W^SHlKtCfcV^T. 

30 

IiS*« 1 5 1 mm 1 3 S5«(D|gig|5I8Sfc*3l'^X, 

[ft*3* 1 6 1 1 ^C^^ U!i*S5 ©V^-fn^Mi 

5 til;ti^^ 7 r Egg Sr#A Ufc r i: Sr#afc -r 5?8ffilel 

S^n' :y 7 r ls]K?:#A L r t t -r ?>^SlHlKo 

[tt*JS 1 9 1 IS*^ 1 8fB«<OMS|5]Kt-*3l^T. 
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SEJE^^|JSI81i-'^-7't'^J:#A^Fi^■5 r t Sr#»i:-t-i5l 

in^m 2 1 1 1 9 * 2 0 iE«wig 

im^m 2 2 1 gt*« 1 9 * fc«3f 2 0 15«©% 
(^*:«25l !f*^l/*t>US|3^352 4<0^^-fi^i6^ 



2 7 1 2 6 fE«cO^S(Hl*Sti*Dl^T. 

frlBSAW*S^=•l4, TkS, yl^iS-f^ V, LBO (Li 



*thiuni Tetraborate) <Ot^-f tl^^SrfflV^TJgjSfe^ixTt^ 

S i Sr#?» i -t-SSI^IelJSo 

tii*3« 2 8 1 f»*« 1 /il/^ 5 . 7 /i 

t ^ LSS*3B 2 5 ©V ^-f ix*M;i|E«w«g|HlKJc*J ^ , 

[ii*«2 9l m*«i/it^bfft*«2 8Wl^TiX*^ 

> [0 0 0 ll 

[0 0 0 21 

■jfiiiass 1 0 1 idtt, *SiF-, {iffiiHigs, ^m^^'^s 
§Si 0 0(73W;'3fiijjc(4, j^SCT-^-TJ: eijc, A;^®EVi 

Vo =Vi • G 

mvf t LTJiiti^i oo(DAt)m\cm'M^tii>o 

Vf =Vo; 0 
=Vi-G- 0 

• Vf>Vi 

-Cfct), ffi+i^s^f L»mtf, Xtim&J:*) h^m^tiin 
ms.(0:)7i)i:k^ <fj:i>(D-Q. JEWSt^i'O. HSiSjgr 

[0 0 0 3] rr-e, vi<D'(i4esr e i, vf©fi:ffi«ref, 
litisicoiitBgg^tsr OG, mmm^ i o i -eroffiffiKE^t 

[0 0 0 4] 

[1^1] 



[0 0 0 51 (l)i»:;5Sfi£!?ltofc*lCJ4, {i*B;45i^L< (^2 1 

InTTf (ft = 0X2,"') 



. .(2) 



(IS31 

fc<5, (2), (3)iS;SrrJSafix«J. E 



> 1 

1 8 (O^iS^^SSi 



..(3) 

x<i>t, iiii>ss§i 0 o©ai;^m)ivortfiafoLT^^«f 



(00 0 61 7-<'-K>'<s/^®EVf;15;>c#</fo so tfjii>. 
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[ 0 0 0 7 J 

[0 0 0 8] L;i^L^id5f,^ iajfiS'^SHK, 3 0 
0 MH z iW±«^fiig|&^«iKX*5!«t-5^filelK(c*3 

v>-cii. ^m=i-Rxj^^^mi&<D^^0imcM^x, mm 

10 0 0 9] $t>{ciWil>ru-7'(Dn;^ (ji^) dS:*:#< 
[0 0 10] ^J^tf, 155 [MHz] 0*S 

6 2 2 [MHz] (D^mm&m^^-r?>^M^im 
[0 0 1 1] ^ci-e, *^egwe6<)«. mmo^mmis. 

So 

[0012] 

10 0 13] ±fe«ffi;fcj;jx«, ■fi-§^tRa5tt. mmm 



(4) 

[0 0 14] ±fB«fig{cj;ntf, «-§-jiti?gptt, mwim 
[0 0 151 zhbnm^icis^^x. msimmmfm 

BufBKfeA;^)iS^*3j;tJ!*ulE^KteA;^*S^w 
WSiE!lSiS^S/u-::^(DA;^Sgt UT«|g-r5J:5 

h^s^^T-fc"?, mm^>:^mm-±. iiriE*fBAT;«; 

[0 0 16] 4fc. B^^te^tBIi]S§^^:*5^^?,tiJ;^}{a-§■(^>^ ' 
6^<D^%:miK^icmi§^'^i>XoKl.xiii:\,\ -ifc, 

m^mcmi-t^m&mm^^^iiM±x\,^!bi:^ tci lt 

[0 0 17] mfteJiiS^ilS^giS^, Buffi^tSlUK 
50 fc, MIB^^S■:='>xi^1^^4, a«±(c:^<^'->'t L 
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E C L 7>r V ^C^-/^<^ffiV>/c^t))liil>§§|?^(i 
[0 0 181 $?>lc4fc, «rlEiiiSffl«l(jli<6^tt, -t 

\m^i^mmmwsmm^n. e c l u">-^<s:ffl 

i •? '>^.t < J: 5 l.iHtrlEiltR&tf 5 J; 5 LT i 

«^$tlTV^SJ: ^tiUT-bitV $t>»cflfEJEm*M 

fc, S(r8BSAW*S^(i. 7>':ff-9-^ LBO 

(Lithium Tetraborate) (Dl^i°tlA^^^\>^XM^^tl 
X\,^i>XoliCLXi>X\>\ ifc, WiajES*S^tt, 7k 

[0019] 

[1] mimmmm 

IftiiiUlHlK 3 1 »^RgA;^ig^-D 1 i^^iSff ^ 

Sr^fefigL, til;^t"'5SAW (Surface Acoustic Wave) 

So 

1 0 0 2 0 1 4 /tSibtQtilsiK 3 1 <D^mx:tj^^ D 2 
iJEm*S^-CfoSS AW*gi^3 2 0l§jSyi'-ymia: 
flWWigi^irWBBJirt:. S»)lfi*SlHlK3 1 W^KSKA^jaS 



a 

A;'3^^D 2 T:^^VBBi8SEnAP$ilTI/>5. 

iis()ii*iiei?8 3 1 (D^^mmti^i-D 1 tctt, mhrnni 

a/^y^rlHlK) 3 3<o^steA;^JgiP;isg5iK^FixTv^ 
*fc|lilbiS*BliIK3 i«)RteW;^iS^D ^< 
yyrm^3 3<omMiKtim=f-tmf^^fixy<^i>. 
JO 10 0 2 1 1 r©*&lCjot^T, ^<5'7rlHl!S3 3«>^ 
S«5A;'3a8^XO'SteA;'3Sg^t;:^:ixmA;^ $ JxSfS 
^©ffi;^(t#(Ote+a««:l 8 0 [• ] ir/i5J:5»w|Bli 
^tlTt^S, wWStm. 3/ 7 r IHISS 3 3 O^Sfet±l;^j 
li5i>e5m;^$tU'5m-§-SQ 1 ts«Em;'j«^Q2 
*^blii;^$ixS«#SQ2tW<iffiMl4l 8 0 [• ] t 

[0 0 2 2 J /^s/^rlHlKS SCO^^tctt. r<^^Kte 

teta;^*ig^Q 2 *»e>ai;^j$ix5fS-§-SQ 2 wi/>-fix*»Sr 

t>5o ^^^-f 5/5^0^3 4 (D^SICIi, ^tB[H]SS3 5;iSSf 

S'^HIKS fl^S Q 1 «fc«:ft#SQ 2 

mtim^<'yyrm^) t^^t^^iy^x^i^i,. cr-c. m 

2^^m\.x:^^ j'f"lH]?S3 4lc*5^^T^§■§•ji^^^T5 
fcit)W#iS{coi,^-cmi^-rSo i^^ ^-^ 3/ 7 r (UK 3 3-^ 
30 m;^/^3'7rlH)SS4 O^iiAP-f-'Sitt-J; 9. lEilftil^ 

[00 2 31 Iil2«i, m#SQl$>5lMi<f-§-SQ2» 

^^■fi^;i»Srffl^>fcS^^c|8SlH]K3 0±{^t \.xm&§k 
W=Srffilfci-fc»t){Ji^ffilHlK3 5tc*3i^T!£:^5li:$4x5^ 

SmMw^fiJ^&^Sr fO^ Lfcig^, ■Jfilyi'-T' (IE 

iS/w— 7°^^{c Jo I, ^ T^affi ^ft= ^ r?l fc $ -ti- 6 » 
40 |i> f^nm^ 3 5 Jcfc-lt5^*aft5r A Q 1 t L/itt4xtf 

MAQ2i:?ri:bl5fU, «Pt0I51!S3 5 tctJIt S^ffift/is J; 
'?'>/jr<'i5TX3S^- (X=l, 2) aStCy^'C j/f^lHl^ 
3 4 5:^19 J&xS, 0iJx(J, 
AQ 1 > AQ 2 

AQ 1< AQ 2 

so -Cfc54l^tc«. y^lHjKa 4S:^<3'7rlHlgS3 3 
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Q2) ^^^i^^^u-t^xoic, m&^i^'^(r)mMi:n , 

to 0 2 4] ^(D^m. Sf&igtllHlJSa 1. ^^s'^rlHl 

^3 2*JJ:.i^i;{iM^^iHlKZd{cj; i9«^$ix5'J»S 
/u-7'Wteta^#i LT. M!!iiii|6li]K3 IWAWj^jft 
•§-P^<^fi:^BMeG*3j;Dfx-<j/y'r|5I8S3 3, 

883 4, ^+B|i]8S3 5, S A W*S^^ 3 2 *5 i U^fll'ia:^ 
eG+ e ^ = 2 • n ■ ITT (n = 0, 1, ) 

1 0 0 2 5 ] ±iE Lfc J; 9 (c*^ 1 ^JSjgffitc iixtf , 
^4511883 5 li*DJt?)^^+Bl:^S4^/i<ifeSJ;,5}c, ^^3/ 
7rliJSS3 3-5^feai;^$ix-52tMcffiM/£5^firffiSr*-t- 
•5~o(D«-§-SQ 1. SQ2W5*>d^bV^fix;4^^iilJI^ 

rHJC^oT. ]|!fi.fe(D^^*i|5IgS3 5 

{C#ayu- S D ^-fr-SClt^S-tf^, ^ 

(0 0 2 61 ^hKi^tc. ±a$bfcJ:5tci 5 5 [MH 
z] 0*^JljS^5r*-t-?)*S^^ffll^T^Sl51K^^ 
Vr^^m^b. 6 2 2 [MHz] cO*SigjK|^Sr5t-f-5 

[0 0 2 71 Sfc, i(iH«<oj; 5/i:*c»Wx-iJ';SS€a^ 
T' t 1 0 ^;<f tV h -< -f--^ J/ b (10 g 

igabit Ethernet) {Cft^ ^ tt?) J: 5 ^iigSJi* f- 7 

{0 0 2 81 [2] m2mmmm 

El 3 2 mmmm(r)^M^^ 3 o a (om^ms^^Tn-t 

'^m^mism^m±r' 9 0 r ] sstLxv^fctw 

Sr.. ^<3'7rlHli^*«iScfli^ltT, ^^S|11K3 SfctJI-t 

^;ffiff^«8{c*5l,>-C<4, 3 m<Oy< yVr fc«»Jfcoi^ 

[00 2 91 3 0 A >ism 1 UliJKffiWSISlBlK 

3 0irm/j:5^H, ^<3'7rlH]K3 3{cf^x.r, 



UTil§a>'^ y 7 r HlK^r^j^-t- -5 3 y 7 r (hIK 3 
3A. 33B, ZZC^m^f^^h. ■><yyr^'&2-i 
A. 3 3B. 3 3CO^^iC, ti^^'tloy^Rmtatl^ 
^Ql, Q3, Q5*»e,a;t»$ix5«#SQ 1, SQ 
3, SQ5SOt^:tv^-*tl,©Stea;'3SS^-Q2, Q4, Q 
6;5^t5a;'3$ix?)<t#SQ2, SQ4, SQ6WV^-f*t 

A^^misii-^y^-{ -yf-m^ m^'M^m 3 4A^5^tt 

[0 0 3 0] ^(0!^^lCi6\,^X. y<-y7r^n3 3A, 
10 3 3 B, 3 3 COih^'tl(D$¥R^tiit)i^^Q 1 , Q 

3, Q5i)^(^mtl^tl^ii^SQl. SQ3, SQ5 

>'^s'7rlilK3 3 A, 33B, 33COSteHl;^iS 

T-Q2. Q4. Q6^-?>ai>3$tl.5^iX^'*l.(^{f^SQ 
2, SQ4. SQ6t Ofir;(:g^(i^ ^iX^'iv 18 0 

[003 11 0 4 Mihliil'BlilK 3 1 co^^Ca;^ffi 
20 ^■Dl;5>^^fc, #/^s/7rIilK3 3 A, 3 38, 3 3 
C CO^tl't'ix<D0Rmmtlt&^Q 1 , Q 3 , Q 5 Rtl^ • 
fem;'3«^Q2v Q4. Q6{C*3tt5^11#tt5::T^Ufc 
latffcS, El4{c^1-J:5Jc, m-i-SQ2. ft#SQ 

4, m-i-SQ6, m^SQl, {f^SQ3, ft-§-SQ5 
<D>i#t?^ffi^r6 0 V ] W^RgHT-f f> LfeMT-fc 

[0 0 3 21 fifoT, mi3li6?l?«ii:l^«llc, 0fli(O|g 

■fe+BllAQl, AQ2, AQ3. AQ4. AQ5, AQ 
30 6 S^S^^^CJt|^{L, »ffllH]]fS3 5(c*5lt-5^*i*/!iS'>/i 
<fj:^m^SQX (X: 1~6) fillSrS^t, Ctbtc!^ 
Sf-STX (X: 1~6) •yTmn3 4A^ 

AQ4<AQ6<AQ2<AQ1<AQ3<AQ5 
Vh?>(OX\ •y^W\^3 4tty<iyyrmi&3 3B<D 

'ei:tBMAQ4;&S:^^•r>-fe/^$^^5J;p^c|aS#^il<t 

[0 0 3 31 mw}m(ism^3 1, ^^s/^ria 

40 K33A, 33B, 33C> ;^'f' s'f^lsl^ 3 4 A, 
@K3 5, SAW*S^3 2t5j:U5afi:M^4lHlKZd 

+BMeGioJ:af^-<3/7 7lHlSg3 3, :^'f3'f'lH]SS3 4, 
^tBlHl^ 3 5 > S A W#^^^ 3 2 *5 J: t5«firM^/i|H]^ 

flC+ e 0 = 2 • n ■ K (n = 0, 1, ) 

^(omM. ^SlelgS3 0A{^:*J^^T, ^mumiyti. ^ 
so Stem;^ffi^QH lSUfSteffi;^ffl^QH2d^P>aiSf§ 
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[0 0 3 4] ±i&i.tzXoic:^m2mmmmi^xnti. 

^tBlHlK3 5 ic*5it 5ISS^|g/.e^ffi»ffiH^Sr|| i mm 
3 5 wiHijS^g-gSr $ < f S w i: 6. 

[0 0 3 51 K^±<o^m^^i3\,^x^t. y<yy7mi&i:3 
y<yy7m^(omt>tn^<oiiLmmit. ^mmtfj:i>xo 

[00 3 6] [3] f^snmmm 

[0 0 3 71 *||3 3l:teJf$ffitt. SAW^SiFtCftxT 
BEm*M^-efc5AT;^7 J/ h7KfB*^^=-<Sr^fflL. AT 

-/^-h-V, ) ?r^i)ffl-r?>'b(7?-efc5o ^fc, * 

^3^is?i^«i(i, ^a<^^SfflSt»f ouf^(Dm^m^ 

[0038] ;$:|g3^«g0«g;i:i^l||%7l^«g^^/j^^;^ 

;/5:,^i*5j:r/SAW*S^lcft^T. AT:»s'b7KfB*fi 
^3 2 ASrffll''fc.^iT?foS. :i<0^*. lasojftil/u- 

iSc f oiS^oMliBEl^-cffliSyw-T-y'C >;4Siii< . 

fiSJx.tf, AT* J/ h7kiPB*J|^^3 2 AO|l5JJt:t- 

?8jSi4Sj8# -5 r t SrB*Jh^5. 

[0 0 3 9] [4] m4mmmm 



12 

[0040] ® gtffilHlK 3 5 u— T -C^^r 
fife LT. t M?IJfe 5 1' Mi 3 -< t ilJiJCiigJgg ^ 

• [004 1]® ^2%m>Mx^\.fz.i.b\^. mmm. 

Sl^lHlgSZdi: LT^Vx^'f-Cddoi^nxf'/ULd^&itfe 
dSrii^^«:S«±lcfl|^L, ^i^xVf-CdSrWfig-r^m 

SS:^T5 i^l- W'C'b.ti'^ rr-C% 3>'x>'•t^Cd.^:^: 

3i^r>'■t^Cd^£r^¥AU. ::ro3>'x>'f-Cd?r«fife1-S 
[004 21 ® ^<s'7r(E]i^3 3<^ttl;;^)4S^ 

[0043] [5] ^^%mm 

*o WMX'h^. 

[0044] ig 5 ^mmm<o%mmm s o tcoi ^xia s 

[0 0 4 5] iJcJcSftf^SrSil^^^o ^J.T<n>m.m\ci6y.-'X 
^SlHl^S OlcjsitSBfSro^SiDj^^^r f 0,!: 
{i#SQ l«^JJ:^=@i:^^g|elK8 0*sficmW^Sri^5fc 
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[0 0 4 61 PS^imtiSSAQ 1 t&ffiMAQ 

«ffiSiJiS^+i[p]SS8 5(cj; (9. te^BMAQ 1 ($>5 

rco^*, MidittllHlK 3 1 , /<3'7rlil!^3 3, ;^'C 
2*iJ;05«tell5l4lHlKZdtcJ; ►J^^^ivS^fja/i^- 
SS 3 1 o AttJ;'3{I-8-PH^«C)fii:ffiM 0 Gfc J; :y 7 r (UK 

3 3, y^leJKS 4, ^ffi|el8S3 5, SAWftg^ 
3 2*5j:UJmail5!^lHlKZdM05{crix?><£rSi^-t-5 

ec+e i3 = 2 • n • 7c (n = 0. 1. ) 

m;'ji^^Q H 1 4a J; t;s$5tii;'3SS^Q H 2 t>5l^st 

[0 0 4 71 ±i&Lfcj:5i-, ^m5mmmwi\^xti 

ff, ISSlHlKS oro&ffi^ftSrlBS-rSfcfeJC, «E$iJ 

+B*A5/>/^</^5J;5jc^ ^<s'7r|el8S3 3;5^bffi;'3$ 
i^sa^^^^:^BSJ'i5ft^B*^•r'5-o(Ofs•§■SQ 1, s 

[ 0 0 4 8 1 tSoT, «aSlJi»^ffiIsl?S 3 5 {CfcMt ?)P 
VCtcit), flffiSiJ»#ffi[Hl?S8 5rci#t@»S:(3)it:?r 

mmm\z.to\,^xfi., mBEmmm?tmm^tbxa:)Wii^h 

[004 91 [6] memmmm 
dztc:^^m<om6mmmmK-^^^x^^-t?>o ^mem 

mnmx'hh. msa. m6mmmm(r>^mm^8 oa 
(owtm^^^TT^-rmx-ib^o lastcjai^x, m8<om5 

[0 0 5 01 EI9(C*31NT, ttil©j^^ffi|el?g8 5 A 

^L-X, ^^^S^^-f KCvK);«7y- Kt;^-r 5'5^ 
If^ix, ^:«)ry-Ki:SAW*^^-3 2t(OKJj:rt:, 
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*iJtW^*BliIK8 5A<0^^ffil:;JSiE^b-f-5o ^foT, 

10 [0 0 5 11 [7] mTmmmm 

iikic?^mm(om7mmmmiz<>^^xm.m-r^. ^mim 

[0 0 5 21 Ell o<4. m7mmMm<D^m^^s OB 
<^wtwm^^7^-tmxh^. El 1 o{c*ji,>T, msnfs 

^/iia?g{coi>Ti4*-BS-rs<, mi o(cj;ti,«, n&u 

vCDTy— Kir;^'f :y^[H]^3 4(?5Pb1{CJ4, DC;{7yh 
ffiCj^VxVlhC ldS^#$4x, *y-KtSAW*S 
T-3 2i:03W}-J4, ^^(D-^^m (SBS©H) ^flJfrp 

[0 0 5 31 ±ffi«^^cJ:4^{^, ^6|IM?]^®i:l^«tc 
®E*JiNlSe^Tvc»c»Jt»SEVCSrR]Jp-rSi:, 

[0 0 5 41 [8] msmmwm 
i0^ic:^^m<Dm8mmmm\c-o\.^xwLm-r^, ^^msm 
mmmii. f^5mmfm<Dm&mn^^mm8 b^M^t^ 
it Litm^<D $ f> ici&<omMmmx»}i>o 

. [0 0 5 51 n 1 UmSlligff^ffiCD^glHlJgS oco 
«E^fli^Sr*;t-|llXfoSo mi l^ct5^^T, 08(75^5 
ltife?glSi:l^«(Z)gB^^lcf±pl-Wi^-g-Srf+L, ^©f¥*B 

^^iftMtco(,>T«:=tB&-t-5, mi ucitvtf, mzmm 

40 ^mm^8 5 C(4, W^^4^-r^- KCv<D* y- K 

i-±xt)i&URv^^ Lxw&mm^i-Tvcicmm^ti. 

^r(^Ty-m^>l' y^[Hj!g3 4{CgEi^$i^Tt>5o ^ 
UT, Rl'X^»^'1':^-KCvC>;*y-Ki:SAW*S 

^^3 2 troPBlJcii, ^^(D-^rnm (PSiSH) ^fl^SrH 

S-r S => /u L v;SS:n-Jf ^ ixT I, ^ 5, 
[0 0 5 61 ±IB«fl)c(cJ;4xl4, m6lltfi?l^«girl^«{c 

&i^-^:t~-\''Cv<Dmmm.AmitL.. mEEmm^m^m 
8 5C(o^m&iiimt-ri>o tsox. ^^tsMtmrniDm. 

so i: /jr i 5 IcSiJiiiimjE V c ^um-TfUt. mMi^i. ficffi 
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IS 

[00 5 71 [9] %%%m>y% 

[005 81 H 1 2 (4^ 9 HifeJi^^cD^SlHliS 8 0 DO 

<cSiM^io^^T»4^ll&■r5, mi 2^cJ:^^f^. mjE»j«i 

[0 0 5 91 ■5l^g4^^:t-- KCv(;D;*y— K 

[0 0 6 0] ^f>(c, ^iVxVf-Cdi: S AW*S^3 

^nxl^-S^^SS^'f KCv*^J;0?=lVx V-!^Cd 
fcj|fe?IJtC3>(*/WLd^SSi^$iX-CI.^S. aVf' 

[006 11 ifBfli^tcijxtf, memmmmtmrntc 
[0 0 6 21 'icii. *m9iiis?i^«©#-^. ^mm^m 

T'vf-Cd»;iot>T w-if Mi 5 ly^fiiiffi hi; 5 v^/ 

ho 

[0 0 6 31 [1 0] ^1 ommmm 
^i,c:$:^m(Dmi ommmm\c-Di,^xwim-tho *mi 
onisji^^tt, m9mmrm<r>^mmxhh. mi 3a 
m 1 oiii(fi?i?«8wiEsiHjK8 0 E<om.mm^i:7P-rmx 

mi 3jc*5i^T. mi 2<DfS9mMm-mtmm(o 

[0 0 6 41 3iCii\,^X. mi 2<om9MmMtSit 



16 

igq=-D2t<DRgic«{tll384lHlKZd 

9 Hiteff^ii mm^m&m'Mi^m^^ s 5 e ©mjE^iJt^ 
- Kcvo^fifitas^^kL, mff«<Jta?i^taiHiK8 5 e© 

9f-SiJti»«EEVcSr«ejffliftttf. ^^fc, '&ffi|fe#oSS 

1 0 0 6 5 1 *m 1 0mimWiKti\,^Xh. ^ffi 

^c3:x7^:^•t^cd^col^-c^-—■ if h y 5 >i^fj:if(D h V 

[00661 [11] mil mmm 

m^^^mnW,! lUlteJi^ffiJCOl^-CtftBJ^So 11114 
tt, m 1 1 llife31^«e«5flSlsIK8 0 F(D«p«j^Sr^-t- 

20 |g|t?fe?>, [gll 4^C*3^^T. mi 3 W|g 1 oHifeTI^^i 

t^Ti4^-B&-r6, m 1 4^c^it,^T, mi 3(7)iii onjt 

Sr^^SS^-f KCvO;!t7y- K(c:SgSLf:i^2ro 

-^^mm^^ir-Ycvi^m\-it:^^x»>h. ±.w^^k 
i6\<^xh. mionmwmbmm^nmum^^m^s 
5 F <on&mmm=f-Tyfc\mmii&v c st^api-s , 

^^^ft^-r KCv4oJ;tjf^^^a:^'< KCvl 
8 5 FCD^»t@ftSr^^k$*5. 

[00 6 71 $toK-<Dmmci:i\.i,t. 

[0 0 6 81 [1 2] mi 2mmmi& 

2iiisjgs«. mi immmmommx'hh, mi 5 
urn 1 2 nJSjgffiOT^fiiHiK 8 0 G<Dmmm^i:7fii-m 
xh?>o mi siLni^x. mi 4<Dmi immmt&tm 

Xi-i'^VStho 

[ 0 0 6 9 1 m 1 5 »c*5t^T. m 1 4 wm I i susj^ffi 

^SiSrA4x^;t. miEU'^^Vsm^ t ^ 4 -y 3 4 
<nm\^^>f'y'fC 1 1 Sr#ALfc,*tX-*>2), 
so [00 7 01 ±iSfllfigJc*JI,>T'b, m 1 l^iiJK^i:!^ 
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[00 7 1] ^(Dmm^xivit. mi immmmtmi^ 

:*c# < 1-5 i t iS^Wie t J^e 9 , it) i£«5IB-e^^ffl»*P 

(0 0 7 21 [1 3] ^1 smmmm 

0. Z125^:fJ\fyY<D%^yYV-^m%^l^'S>y 

7cc— ::^^v5^— Oft, Mx.tf, f— ^^^=1 

(00731 01 6 oic^ Hi Hlfeff^fficD^S 

IH]8S3 OirlRl— «-0(Dl!lfjlSiW^SlHlK3 0-1. 3 

2 5=¥*;*ft s' h<73S/P^i^$|51 1, P/S'^^la512 
Sa«10. 3 1 2 5=¥;^/tV h<»P/S^j^gl51 4. S 

(00 741 P/S^Siasl 4li«M/*^^g|5 

1 6 IC^^^ix, S^/it^i^§P 1 6 »4A;^)X-i5' (Dm 

$e>JC, S/PgEiftgpi 5rt3t/«^^«lg|51 7 

h (OXtif- ^ \cm> ^T^t/«^^l^SrtTV ^ S / P ^ife 
SPl 5tctil;^-f-5o 
(0 0 7 51 iiEUfci^t-^lll 3|llfe?l^|gjrj;4x 
li. ^tSlslK 3 5 tCtJtt < i 5 (C, 

y^y7r[HlK3 3;ii>ibffi>3$tb5Si^fiffiM/i5^taSr 
^r-t-5~o»^#SQ 1. SQ 2<D 5 l/'>-fir/i^Sr 

(0 0 7 61 S§oT, #ta[a]!S3 5{^t5(tSISS^tg/i 

/h^<-r?)r t^ST-f^So W-yrr, iSfpS(D^tBlelK3 
t y hi'— f-^-^ h (10 gigabit Ethernet) {Cft*$ 



(10) 

(0 0 7 7] Li 4} mmmm<^^mm 
[14. 1] mi^mm 

(4, ^^<yyr m^^m'iKWf ^XoicLXi>^tci)\ 
m^<Oy< yVr lUK^l^iJiC^Ct , \^-fKt-><D^<- yVy 

•So 

(0 0 7 81 [14. 2] m2^?i^«»J 

.JEVBB*fP*Pi-^.«fi)cS:^^loT^^fc;9^ Ml&litSSOS 
«BA;'jffi^D 2 (cA;^ffi-i-5rA;^ ^S(EA;^Sa^ D 

(0 0 7 91 [14. 3] msm^m 
20 &.±<Dumic$3\,^xi-i. §^mm^^^yvy-^m<Dit 

■ri>ztii-^mxh^o 
(0 0 8 01 [14. 4] ^4mm 

fS) -^/^y^rlUSg mMmy<yyr^^) ^y^-f yf- 
30 !^) (7))(S»TM/w-:/ {]EiW®5ia/w-:/) %M^VX 
^^4fc(4*f9AT*M^, S®i)tii|iMS§*jJ;tJf^fflIl]K 

(0 0 8 11 [14. 5] ms^mm 
[0 0 8 21 [14. 6] me^mm 

^J^±<DSiM^^:*5^^Tl4, LTJE«*S^ (S A 

W#fcS^, AT;*?/ hTKfa^g^) ^0^(COI,^TS^PJ 
(0 0 8 31 [14. 7] W-T^WM 

mj.±(Dmm\z.io\,^x\t. mmm^mRw<yyr\c^ 
^<yyrm^ mmm^<yyrm^imv^^tim^<yy 

50 TlHlK) J4ECL (^5 s/^ife-^Sia) 
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E C L 7-0- ^•>-^^il5i§ig7'i?i?yuiift5>5(cjoi/>-C 
[0 0 8 4] ECL7'f'>'U->--'<«, liI170S*ls) 

N+) , steA;'3Si8iF- (IN-) . ^<-^r:^-ns.m^=f- 

(BIAS) , t¥Ummtite&=f- (OUT+) SO^stettJ 
ts^^ (OUT-) ^Sr^LTl/^So -tbT, ECL^'C 
V'Uv'-y^Jt, vWT;^SJEffl*^ (BIAS) \z.m'& 

(IN+) *5<totssaA;'3^^ (IN-) »cA;^$ixfc 

I^KlBm;^4g^- (OUT+) 3iO!Stei±i;^)iffi^ (out 
-) i&»e,ttl;»3-f-5ECLMI()JS#ilSi:L-C«l«gi-i. ^ 

roE^JS(Oi^/ilt^*fctt-^6<)(;ite(D«^^. EC 
L lElK <t o T ffl 1/ ^ ix 6 «^ w-^/Kc^ife-r 5 «) 

[0 08 5] Jiii±roiJi?^ro j; 0 fc> ^Si5]«S»M»)ti'|ii 

E c LS^ u^f\'<Dmmwim^\Ati^%^ i t /is-et 
5. 

10 0 8 6] [14. 8] 'msmwm 

ffi^*J"JH-i: bX 7 l^:ff-f-( h J^L B O (LithiumTetrabor 

ate) /£i?Srffll/^fct>(OSrffll^^ r t ^s^fg-CfeSo 
[0087] [14. 9] ms'^^m 

Ki6<)»Cjiig$1i-SB P F (Band Pass Filter) i: LT^ 

ii'SBEF (Band Elimination Filter) i: LT^tg 
[0 0 8 8] 

tJ:J:9, §^lcECLmMi"</K^i3fii»fI#m;'j«r# 



[03] ^2 *ifi?i^ffi«l6«|elKwmS«fi£0 -Cifo 

[1114] ^2iiis?i^ffi«!ii)ftsiegiii-c$>So 

[ IS 5 ] m 3 %mm<r>^Wim&<r>m^m^w^ih 

[IS 6] m3|lfi&7i^tl<OS!)f^|%B^g]-C$>%. 

[BIS] ^5SliJi^«|<DlilSlplK®mg«fiKlil-Cfo 

5. 

[IDS] m6|l;^7i^t|g(0|IS[iI%(^«lSI«|^B]x^ 

[mi 0 1 %i %mm<r>%m^%<n>mmm^m-r2i) ■ 

20 [till 1] m8|l2g^«|<o|gSli}%(Dmsi1ll^lil-C$> 

[0121 m 9 ■msm^<r>^wm%(n>mMm^m-^i> 
[m 1 .3 ] mi oii%?i^«g(ois£i5i%(o«iii«ij^@x 

[m 1 4 ] mil |li£Ji^ffi©^«lH]8ScoaS«fi£|21t? 

[mis] m 1 2 ^%?gffi(^|gMiii%(7>mii«^is-e 

30 [mis] m 1 SHi^Ji^S^jt'O'^'— 7 31— :^-=E-i^ 
[iai7l ECL7'1':^Uv'-^-'©S*lil!Slll-r?fc 
[0181 iSiSS5S16SSWlia8ftWia-efc2>. 

[;^^«)lftWl 

1 0 %^ V^? — — ;^*v'a— 

3 0. 8 0 ^SlHl^ 

3 1 mmim^nk (m^mm) 

3 2 SAW*S^ (1I«*S^) 

40 3 2A AT*:/ hAfB*^^ (/I«*tS^) 

3 3 y<yyrW^ (ffljlffl^< 5/ 7 r iel8S) 

3 4, 34A ^-Ts/f-niK cm^atRSP) 

3 5 #ffi[i]!§ {^2^mm 

4 0 t±i;»3^< y 7 7 l2l?S (Ul;^ffi^< s/ 7 r lUK) 

8 5 miimm^m^^ 
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(15) 



imi 2] 



BOD 




<30UT- 




m 1 6] 

10 



(3.125Gbit 



3.125Gbit 



SfP 



P/S 



11 



12 



13 



16X 

644.5Mb 



10.3Gbrt 



P/S 



S/P 



14 



15 



16 



(10.31 25Gbit\ 



osc 



.30-1 



OSC 



.30-2 
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F!^ — 5J079 AA04 AA06 BAOO BA12 DAIS 
DA21 FA13 FB02 FB15 FB48 
. GAOO 



